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(54) POLYESTER PARTICLE 

(57)Abstract: 

PURPOSE: To obtain polyester particles having a low specific gravity, a low dielectric 
constant, closed cells in the inside, and specified particle size, void content, etc., by 
converting a polyester resin having ionic groups into hollow particles by a specific method. 
CONSTITUTION: The title particles mainly comprise a polyester resin contg. 20-200eq./ton 
ionic group and have a vol. -average particle size of 0.5-100^m and a void content of 1- 
99vol. %, each particle contg. a closed cell or cells filled with a gas or liq. The particles are 
produced, e.g. by dissolving the resin in a water-sol. org. compd. (e.g. ethanol) and adding 
water to the resulting soln. to fomri a W/O/W emulsion, and are suitable as a delusterant, an 
antiblocking agent, a carrier for chromatography, etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the polyester resin particle which has many stomata 
especially inside a particle about the resin particle briskly used as a flatting, blocking prevention 
material, **** for chromatographies, **** for medicines, powder coatings, gap adjustment material, the 
toner for electrophotography, an electroviscous fluid, cosmetics, etc. 
[0002] 

[Description of the Prior Art] The particle obtained by "polymerization granulation methods", such as an 
emulsion polymerization method, a suspension-polymerization method, a seed polymerization method, 
and a distributed polymerization method, has been used as a resin particle conventionally used for such a 
use. However, as for the resin particle obtained by the emulsion polymerization method and the 
suspension-polymerization method, the particle-diameter range is limited, and a particle size distribution 
will become broadcloth. Although the resin particle obtained by the seed polymerization method and the 
distributed polymerization method has a sharp particle size distribution, it will become very expensive, 
furthermore, the resin particle produced by the "polymerization granulation method", i.e., emulsion 
polymerization, described above, a suspension polymerization, a seed polymerization, and the 
distributed polymerization ~ from the manufacture method - obvious ~ it is ~ as - it is limited to the 
resin particle of vinyl system polymer Although the polyester system binder widely used for a paint, 
adhesives, etc. is excellent in the adhesive property to the high polyester film of versatility, a resin 
particle which replaces the particle of the above-mentioned vinyl system polymer with these to the 
binder of a polyester system since matching is not necessarily good was desired. This invention persons 
consisted of polyester resin which is condensed-system polymer, it had still more arbitrary mean particle 
diameters, and they had the sharp particle size distribution, and have proposed JP,3-212444,A etc. as a 
resin particle in which production on a industrial scale is possible. After this invention makes polyester 
resin contain the ionicity machine of the specified quantity and carries out micro distribution of the 
polyester resin at a drainage system medium, it is made to ****** by controUing the underwater 
distributed stability of a micro dispersing element, and obtains the particle of arbitrary particle diameters 
and a sharp particle size distribution. This polyester particle was dissatisfied in the use of which 
concealment nature is required although [ unique ] it has the features, such as goodness of matching with 
a polyester system binder, as additives for paints, such as a flatting and blocking prevention material, 
etc., the use of which light-scattering nature is required, the use of which low specific gravity is 
required. 

[0003] Conventionally, the resin particle which has a stoma inside in the use of which concealment 
nature, light-scattering nature, low specific gravity, adiathermancy, lightweight nature, etc. are required 
is used. It is the method of making the foaming agent containing and making this foaming agent 
foaming behind into 1 resin particle as a method of manufacturing the resin particle which has a hole 
such inside. 

2) How to enclose volatile matter, such as butane, with the resin and to carry out gasification expansion 
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of this volatile matter behind. 

3) How to make carry out melting of the resin, spray gas jet, such as air, on this, and enclose a foam. 

4) How to make the matter of alkali bloating tendency contain inside a resin particle, to make an alkaline 
liquid permeate this resin particle, and to expand the matter of alkali bloating tendency. 

** is known. 
[0004] 

[Problem(s) to be Solved by the Invention] However, each of these methods is difficult for control of 
conditions etc. to manufacture efficiently certainly the resin particle which has a hole among requests 
difficultly. Moreover, like a general resin particle, it is the method applied mainly to the resin particle of 
vinyl system polymer, and it is difficult to apply to condensed-system polymer, the arbitrary mean 
particle diameters which the resin particle which has a hole inside according to the Prior art is restricted 
to vinyl system polymer as stated above, and are excellent in matching with a polyester system binder, 
and a sharp particle size distribution having -- and -- inner the resin particle which has a hole was 
not known 
[0005] 

[Means for Solving the Problem] That is, the polyester resin which contains an ionicity machine in the 
range of 20-2000eq./ton is made into a principal component, it is the range whose volume mean particle 
diameter D is 0.5-100 micrometers, the single or multiple independent hole filled with the gas or the 
Uquid inside the particle exists, and this invention is a polyester particle characterized by being the range 
whose void content is 1 - 99vol%. 

[0006] the range which it is indispensable that it is the range whose volume mean diameter D is 0.5-100 
micrometers as for the particle of this invention, and is 1-50 micrometers ~ desirable ~ the range of 
further 2-25 micrometers ~ furthermore, 2-15 micrometers is still more alike, and the range of 2-9 
micrometers is desirable It becomes difficult in below this range to handle [ of a particle ] a volume 
mean diameter, and it is not practical as an additive for paints etc. above this range. As for the particle 
size distribution of the particle of this invention, it is desirable for the particle of the range of particle 
diameters 0.5D-2.0D to occupy more than 70wt% of the whole, and, as for more than 80wt% and a 
further, it is preferably desirable to occupy more than 85wt% and also more than 90wt%, moreover, the 
particle-diameter range which more than 70wt% occupies according to another expression - the range 
of 0.6D-1.8D ~ desirable - further - the range of 0.7D-1.5D ~ furthermore, the range of 0.8D-1.3D - 
still more ~ being alike -- it is desirable that it is the range of 0.9D-1.2D Moreover, as for the coefficient 
of variation which is the value which **(ed) standard deviation by the average, it is desirable that it is 
30% or less, and it is preferably desirable that they are 15% or less and also 10% or less still more 
preferably 20% or less. 

[0007] It has an independent hole single [ the particle of this invention ] inside a particle, or multiple. In 
the case of which [ the ], in this invention, it makes it indispensable to be the range whose void content 
is 1 - 99vol%>. here - a void content - a particle - inner ~ a hole ~ it is the value which **(ed) capacity 
by the appearance volume of a particle a void content - the range of 2 - 98vol% - desirable ~ further 5 

- 95vol% - furthermore, the range of 10 - 95vol% - still more ~ being alike ~ the range of 20 - 90vol% 
is desirable It is filled with the gas or the liquid, and this hole has air, nitrogen, 2 desirable carbon 
monoxide, etc. as a gas, and is desirable as a liquid. [ of water ] although especially the particle of this 
invention does not limit this, when it dries, the ranges of apparent specific gravity when a hole is filled 
with a gas are 0. 1-1 .3 - desirable - further ~ the range of 0.2-1 .2 - furthermore, the range of 0.5-1.0 is 
desirable 

[0008] The particle of this invention makes polyester resin a principal component polyester resin ~ the 
use beyond 50wt%) of all resinous principles - indispensable ~ more than 80wt%o - desirable ~ further - 

- more than 90wt% and also more than 95wt% - still more - alike ~ more than 98wt% - containing is 
desirable It becomes polyester resin in this invention from multiple-valued carboxylic acids and 
polyhydric alcohol. As multiple-valued carboxylic acids used for polyester resin For example, - 
terephthalic acid, an isophthalic acid, an orthochromatic phthalic acid, 1, 5-naphtha RUREN 
dicarboxylic acid, 2, 6-naphthalene dicarboxylic acid, 9, 10-anthracene dicarboxylic acid, 9, 10- 
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anthracene dipropionic acid, diphenic acid, a sulfo terephthalic acid, 5-sulfoisophtharate, 4-sulfo 
phthalic acid, 4-sulfo naphthalene -2, 7 dicarboxylic acids, 5 [4-sulfo phenoxy] isophthalic acids and a 
sulfo terephthalic acid ~ and ~ or those metal salts ~ Aromatic dicarboxylic acids, such as an 
ammonium salt, a -p-oxy-benzoic acid, Aromatic hydroxy acids, such as p-(hydroxy ethoxy) benzoic 
acid, - Aliphatic dicarboxylic acids, such as a succinic acid, an adipic acid, an azelaic acid, a sebacic 
acid, and a dodecane dicarboxyhc acid, - A fumaric acid, a maleic acid, an itaconic acid, a mesaconic 
acid, a citraconic acid. An aromatic unsaturation multiple-valued carboxylic acid and hexahydrophthalic 
acid, such as an aliphatic unsaturation multiple-valued carboxylic acid of **, and - phenylene diacrylic 
acid, The multiple-valued carboxylic acid more than trivalence, such as alicycle group dicarboxylic 
acids, such as a tetrahydrophtal acid, - trimellitic acid, a trimesic acid, and pyromellitic acid, etc. can be 
illustrated. 

[0009] In this invention, you may use monocarboxyUc acids together in part to multiple-valued 
carboxyUc acids. As monocarboxyUc acids, aromatic monocarboxylic acids are desirable. As an 
aromatic monocarboxylic acid, for example, a benzoic acid, a chloro benzoic acid, A BUROMO benzoic 
acid, the Para hydroxy benzoic acid, a naphthalene carboxylic acid, 4-methyl benzoic acid, 3 methyl 
benzoic acid, a salicylic acid, a thiosalicylic acid, Phenylacetic acids and these low-grade alkyl ester, a 
sulfobenzonic acid monochrome ammonium salt, A sulfobenzonic acid monosodium salt, a cyclohexyl 
aminocarbonyl benzoic acid. It is more desirable especially to be able to use n-dodecylamino carbonyl 
benzoic acid, a TA-SHARU butyl benzoic acid, a naphthalene carboxylic acid, an anthracene carboxylic 
acid, a TA-SHARU butyl naphthalene carboxylic acid, etc., and to use a TA-SHARU butyl benzoic acid. 
The amount of this aromatic monocarboxylic acid used has more desirable 2-25-mol % and further 5-20- 
mol% of use to an acid component. [ % and also 8-16 mol ] In this invention, the unsaturation aliphatic 
multiple-valued carboxylic acid beyond 5mol% of this multiple-valued carboxylic-acid component can 
be used. As an unsaturation multiple-valued carboxylic acid in this invention, use of a fumaric acid and 
a maleic acid is desirable, and use of a fumaric acid is still more desirable. More than 5mol% of use of 
an unsaturation multiple-valued carboxylic acid is indispensable to an acid component, it is desirable, 
and is still more desirable. [ 30-50 mol% of] [ 20-50 mol% of] 

[0010] As polyhydric alcohol used for polyester resin, aUphatic polyhydric alcohol, alicycle group 
polyhydric alcohol, and aromatic polyhydric alcohol can be illustrated. 

As aliphatic polyhydric alcohol, - Ethylene glycol, a propylene glycol, 1, 3 -propanediol, 2, 3-butanediol, 
1^ 4-butanediol, 1,5-pentanediol, 1, 6-hexandiol, neopentyl glycol, A diethylene glycol, a dipropylene 
glycol, 2 and 2, 4-trimethyl -1, 3-pentanediol, Triol, such as aliphatic diols, such as a polyethylene 
glycol, a polypropylene glycol, and a polytetramethylene glycol, trimethylol ethane, a trimethylol 
propane, a glycerol, and pen TAERUSURITO-RU, and TETORAO-RU can be illustrated. 
[001 1] - As alicycle group polyhydric alcohol, the ethyleneoxide addition product of 1, 4-cyclo 
hexandiol, 1, 4-cyclohexane dimethanol, SUPIROGURDCO-RU, hydrogenation bisphenol A, and 
hydrogenation bisphenol A and a propylene oxide addition product, a tricyclodecane diol, tricyclodecane 
dimethano-RU, etc. can be illustrated. 

- As aromatic polyhydric alcohol, an ethyleneoxide addition product, a propylene oxide addition 
product, etc. of a paraxylene glycol, a meta key sea lane glycol, an ortho xylene glycol, 1, 4-phenylene 
glycol, 1, the ethyleneoxide addition product of 4-phenylene glycol, bisphenol A, and bisphenol A can 
be illustrated. 

- Lactone system polyester poliomyelitis-RU obtained by carrying out ring opening polymerization of 
the lactone, such as epsilon-caprolactone, can be further illustrated as polyester poliomyelitis-RU. 

- Monoalcohol, such as fatty alcohol, an aromatic alcohol, and alicycle group alcohol, can be used like 
carboxyhc acids again. 

[0012] The glass transition point of the polyester resin in this invention has desirable 40 degrees C or 
more, and 45 degrees C or more 50 degrees C or more are 70 degrees C or more preferably [ it is still 
more desirable and ] to 60 degrees C or more and a pan preferably. When a glass transition point is 
lower than this, it may become difficult for the inclination blocked during handling or preservation to 
handle the fine particles seen and obtained. The number average molecular weight of the polyester resin 
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of this invention has the desirable range of 1000-20000. Moreover, or more 2000 5000 or less range is 
desirable, and or more 3000 4000 or less range is still more desirable. 
[0013] It is indispensable to contain an ionicity machine in polyester resin in the range of 20- 
2000eq./ton in this invention. As an ionicity machine, it is cation nature machines, such as anionic 
machines, such as a sulfonic group, a carboxyl group, a sulfuric-acid machine, a phosphoric-acid 
machine, a phosphonic acid machine, phosphinic acid machines or those ammonium salts, and a metal 
salt, the 1st class, or a tertiary amine machine, and the basis of a sulfonic-acid alkah-metal salt and a 
carboxyUc-acid ammonium-salt machine can be used preferably. As for these ionicity machine, it is 
desirable to contain with the gestalt by which copolymerization was carried out to polyester, or the 
gestalt introduced into the macromolecule end. as the sulfonic-acid metal base content multiple-valued 
carboxyUc acid which can be copolymerized in polyester ~ a sulfo terephthalic acid, 5- 
sulfoisophtharate, 4-sulfo phthalic acid, 4-sulfo naphthalene -2, 7 dicarboxylic acids, and 5 [4-sulfo 
phenoxy] isophthalic acids ~ and ~ or those salts can be illustrated Moreover, a sulfonic-acid metal base 
can be introduced into a macromolecule end by using the metal salt of sulfobenzonic acid together. As a 
salt, they are ammonium system ion, and Li, Na, K, Mg, calcium, Cu, Fe and nickel. Salts, such as Co 
and aluminum, are raised and especially a desirable thing is K salt or Na salt. 
[0014] A carboxyl group can be added to a macromolecule end by introducing multiple-valued 
carboxyUc acids, such as trimellitic acid, in a system in the polymerization last stage of polyester. It is 
exchangeable for the basis of a carboxylate by furthermore neutralizing this in ammonia, a sodium 
hydroxide, etc. the content of these ionicity machine ~ this polyester resin - receiving - the range of 
20-2000eq./ton indispensable - desirable ~ 20 - 500eq./ton and a pan ~ desirable - 50-200eq./ton - 
it is . The above is the indispensable requirements by which the hollow polyester resin particle of this 
invention is characterized. 

[0015] The concrete method for obtaining the polyester resin particle of this invention is described 
below. It is the method of hoUow-izing simultaneously with formation of - polyester particle as a 
method of obtaining the hollow polyester resin particle of this invention. 
- How to hoUow-ize a solid polyester particle by after treatment. 
It can divide roughly into two sorts of **. 

[0016] The method of dissolving 1 ionicity machine content polyester resin in a water-soluble organic 
compound, making W/OAV emulsion forming by subsequently adding water as the former, and 
obtaining an empty capsid can be illustrated. How to heat-treat the solid particle of 2 ionicity machine 
content polyester resin in a drainage system medium as the latter more than a glass transition 
temperature, 3) How to hoUow-ize, in case azeotropy removes this water-soluble organic compound, 
after adding a water-soluble organic compound to the drainage system dispersing element of an ionicity 
machine content polyester resin particle, 4) A solvent is added to the drainage system dispersing element 
of an ionicity machine content polyester resin particle, and after making a particle swell, in case it is 
made to dry by methods, such as spray dry, the method of hollow-izing etc. can be illustrated. Although 
the resin particle obtained by carrying out trituration classification of the ionicity machine content 
polyester resin as a faithftil polyester particle used in the method of the latters 2-4 may be used, it is 
desirable to use the polyester resin particle obtained by the method described below preferably. 
[0017] The ionicity machine content polyester resin in this invention has water-dispersion. The drainage 
system fine dispersing element of the ionicity machine content polyester resin of this invention can be 
manufactured by well-known arbitrary methods. That is, ionicity machine content polyester resin and a 
water-soluble organic compound are beforehand mixed at 50-200 degrees C, water is added to this, or 
the mixture of an ionicity machine content polyester system resin and a water-soluble organic compound 
is added to water, and it is manufactured by agitating at 40-120 degrees C. Or an ionicity machine 
content polyester system resin is added in the mixed solution of water and a water-soluble organic 
compound, and it is manufactured also by the method of agitating and distributing at 40-100 degrees C. 
As a water-soluble organic compound, ethanol, a butanol, an isopropanol, ethylcellosolve, a butyl 
cellosolve, a dioxane, a tetrahydrofiiran, an acetone, a methyl ethyl ketone, etc. can be used. Especially 
use is not restricted although combined use is not desirable in a surfactant. Thus, the mean particle 
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diameter of the drainage system fine dispersing element obtained is about 0.01-1.0 micrometers in 
general. A polyester particle can be obtained by leading this differential granule-application child to a 
****** field, and carrying out particle growth by meanses, such as electrolytic addition, under the 
condition which this ionicity machine content polyester resin plasticizes to the drainage system fine 
dispersing element of this ionicity machine content polyester resin. 

[0018] As an electrolyte used in this invention, the common inorganic or organic water-soluble salt 
represented by a sodium sulfate, an ammonium sulfate, potassium sulfate, magnesium sulfate, sodium 
phosphate, phosphoric acid 2 hydrogen sodium, phosphoric acid hydrogen disodium, an anmaonium 
chloride, a calcium chloride, a cobalt chloride, a strontium chloride, a cesium chloride, barium chloride, 
a nickel chloride, a magnesium chloride, a rubidium chloride, a sodium chloride, potassium chloride, 
sodium acetate, an ammonium acetate, potassium acetate, the sodium benzoate, etc. can be used. The 
concentration of these electrolytes has the desirable range of 0.01 - 2.0 mol/1, further 0.1-1.0 mol/1, and 
also 0.2 - 0.8 mol/1, when using a univalent electrolyte. When using the electrolyte of a multiple valued 
furthermore, the addition is good in a fewer amount. In this invention, although it is possible to fully 
attain the purpose by preparing the aforementioned electrolyte beforehand in a system, or back-adding, a 
still better polyester resin particle can be obtained by what "is electrolyte-ized after adding an electrolyte 
precursor" preferably. 

[0019] The compound disassembled and electrolyte-ized [ an elevated temperature and ] by poor 
solubility, a soluble salt, pH, temperature, the pressure, optical irradiation, etc. at low temperature as an 
electrolyte precursor can be illustrated. In this invention, the ester compounds of amino alcohols and 
carboxyHc acids can be used as a desirable electrolyte precursor. Since this ester compound has an 
amino group, water solubiUty is shown, and the solution shows alkalinity. When the temperature up of 
this alkaUne-water solution is carried out, ester combination is understood an added water part and 
serves as a salt with amino alcohols and a carboxylic acid. The amino group functions as a first-class 
ammonium or the 3rd class ammonium in fact. In this invention, amino ethanol, 1, 3 -amino propanol, 1, 
a 4-amino butanol, dimethylamino ethanol, 1, 3 -dimethyl amino propanol, diethylamino ethanol, 
diethylamino propanol, etc. can be used as desirable amino alcohols. As carboxylic acids, a benzoic acid 
and its derivative, a naphthalene carboxylic acid and its derivative, a salicylic acid, a thiosalicylic acid, a 
phenylacetic acid, an acetic acid, a propionic acid, butanoic acid, an octanoic acid, a decanoic acid, 
dodecanoic acid, a lauryl acid, a stearyl acid, an acrylic acid, a methacrylic acid, etc. can be used. 
Furthermore in this invention, the ester of the arbitrary combination of these amino alcohols and 
carboxyHc acids can be preferably used as an electrolyte precursor. 

[0020] Thus, the obtained polyester particle is a real globular form, and has a sharp particle size 
distribution, and elevated-temperature distribution dyeing is possible for it to high concentration, as for a 
particle size distribution, the particle of the range of particle diameters 0.5D-2.0D occupies 80% of the 
weight or more of the whole by the ability of the polyester particle obtained in this way controlling the 
volume mean particle diameter D in 1-100 micrometers freely (based on electrolyte concentration, 
temperature, and time), and coefficient of variation becomes 30% or less of sharp thing, and calls it 0.8 
or more average sphericity (a minor axis/major axis) - it becomes a globular form polyester particle 
substantially 

[0021] The singularity of the particle of this invention to the particle of the vinyl system polymer 
obtained according to a suspension polymerization etc. is demonstrated by not only the versatility of the 
physical properties of polyester resin but the configuration of such a polyester particle and a particle size 
distribution. A particle size distribution is broadcloth and, especially as for a general suspension- 
polymerization particle, only the thing of about 30% or more of coefficient of variation is obtained, this 
invention ~ adjustment of particle-ized conditions - the particle of the range of particle diameters 0.5D- 
2.0D - 80% of the weight or more of the whole ~ desirable - 85 % of the weight or more ~ further ~ 
desirable - 90 % of the weight or more ~ furthermore, 95% of the weight or more of a thing can be 
obtained preferably Moreover, coefficient of variation can be preferably made into 10% or less 
preferably [ it is still more desirable and ] to 15% or less and a pan 20%» or less 30% or less. Moreover, it 
can take still still more preferably or more for 0.95 0.9 or more still more preferably 0.85 or more 
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preferably 0.8 or more average sphericity (a minor axis/major axis). In addition, the value which **(ed) 
standard deviation by the average is called coefficient of variation here. 
[0022] As the obtained polyester resin particle was mentioned above, in thus, the state where it 
distributed to the drainage system medium - How to hoilow-ize, in case azeotropy removes this water- 
soluble organic compound, after adding the metiiod and - water-soluble organic compound which are 
heat-treated more than a glass transition temperature, - Add a solvent, and after making a particle swell, 
in case it is made to dry by methods, such as spray dry, obtain a predetermined empty capsid by carrying 
out on methods, such as the method of hoilow-izing. It is most desirable to use the metiiod of heat- 
treating in this invention more than - glass transition temperature, and according to this method, a 
percentage of hoUowness of fibre is arbitrarily controllable by the temperature of heat-treatment, and the 
nature concentration of electric field in a system. As processing temperature, the temperature of a before 
[ from the glass transition temperature of polyester resin / 200 degrees C ] is desirable, and 90 degrees C 
or less are [ the temperature of 140 degrees C or less is still more desirable, 100 degrees C or less are 
still more desirable, and ] still more desirable. Electrolyte concentration has the desirable range of 0.2 or 
less mol/1, its 0. 1 or less mol/1 is in addition desirable, and its 0.05 or less mol/1 is still more desirable. 
[0023] To the polyester resin particle of this invention, a water dispersing element of a different kind can 
be incorporated by hetero condensation in a particle growth process. Moreover, it can also be with the 
polyester fine dispersing element colored with the color etc. Thus, coloring and functionalization of a 
particle are possible. Water dispersing elements of a different kind are dispersing elements, such as a 
pigment, a latex, and carbon black. The obtained particle is taken out by meanses, such as freeze drying, 
spray drying, fluidized drying, and a vacuum drying, as dryness fine particles after washing dehydration. 
It is used still in the state in the state where it distributed to the drainage system medium depending on 
the use, of course. 

[0024] Since it has a suitable hole for the interior, the hollow resin particle which makes a principal 
component the polyester resin obtained in this way has the high scattering effect of a beam of light, and 
when it uses as an additive for paints, it can direct advanced white nature. Moreover, high 
adiathermancy is expectable witii the heat insulation effect of an internal hole. When a gas is filled to the 
hole inside a further, since apparent specific gravity is small, it is advantageous to lightweight-izing. 
Moreover, by the same reason, since apparent specific inductive capacity is small, it is useful also as a 
low dielectric material. Moreover, when it has an unsaturation double bond in polyester resin, it is 
possible to improve tiiermal resistance and solvent resistance by meanses, such as bridge formation. 
Although these operations are also expected to the hollow resin particle of the vinyl system polymer 
known conventionally, they can acquire the effect which was excellent when the adhesive property to 
tiie high polyester film of versatility was excellent in matching with a high polyester system binder and 
blended with this binder, since polyester resin was further used for the main constituent in this 
invention. 

[0025] Although an example is shown below and this invention is further explained to a detail, this 

invention is not the object Umited to these in any way. 

[Example] 

[Polyester resin (Al) - (A3), the polymerization of (A6)] 

To the inside of the autoclave equipped with the thermometer and the agitator Dimethyl -terephtiialate 
ester 80 Weight section Isophthalic-acid dimethyl ester 80 Weight section 5-sodium sulfoisophtharate 
dimethyl ester 6 Weight section Ethylene glycol 68 Weight section Neopentyl glycol 1 14 the weight 
section ~ and - Tetrabutoxy titanate 0.1 the weight section - teaching ~ 120-220 degrees C ~ for 120 
minutes ~ heating , The ester exchange reaction was performed. Subsequentiy, the temperature of the 
system of reaction is lowered to 180 degrees C. Fumaric acid 20 Weight section Hydroquinone 0.1 As a 
result of having added the weight section, having continued the reaction for 60 minutes at 200 degrees 
C, raising tiie temperature of tiie system of reaction to 220-240 degrees C and continuing a reaction for 
60 minutes as a system pressure 1 - lOmmHg after tiiat, the copolymerized polyester resin (Al) was 
obtained. Composition of the obtained copolymerized polyester resin (Al), a glass transition 
temperature, the acid number, molecular weight, and the sulfonic-acid sodium machine equivalent are 
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shown in table 1. GPC and the sulfonic-acid sodium machine equivalent searched for for DSC and the 
acid number with titration, and molecular weight searched for [ NMR analysis and the glass transition 
temperature ] composition of polyester by the fixed quantity of S. Hereafter, the raw material was 
changed, the polymerization was performed similarly, and polyester resin (A2) - (A3) shown in table 1. 
was obtained. 
[0026] 
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T g C'C] 


15 


79 


67 


59 


54 


58 




3000 


2800 


2700 


3100 


2200 


3000 




4500 


4300 


3700 


5300 


3500 


4500 


mm [iDfiKOH] 


0. 1 


0.1 


0.1 


3.2 


16,5 


0.0 


S^m [eq./ton] 


110 


98 


125 


45 


0 


0 



[The polymerization of polyester resin (A4)] 

To the inside of the autoclave equipped with the thermometer and the agitator Dimethyl terephthalate 
128 Weight section Ethylene glycol 45 Weight section Propylene oxide addition product of bisphenol A 
270 Weight section Tetrabutoxy titanate 0.1 The weight section is taught and it heats for 180 minutes at 
150-220 degrees C. The ester exchange reaction was performed. Subsequently, the temperature of the 
system of reaction is lowered to 180 degrees C. Maleic anhydride 29 Weight section Hydroquinone 0.1 
30 minutes after having added the weight section, continuing the reaction for 60 minutes at 200 degrees 
C, carrying out the temperature up of the temperature of the system of reaction to 220-240 degrees C 
after that and reducing a system pressure gradually, it was referred to as lOmmHg(s), and the reaction 
was continued for 60 minutes. Nitrogen gas replaced the inside of an autoclave after that, and it 
considered as atmospheric pressure. Temperature was kept at 200 degrees C, 8 weight sections were 
added for trimellitic anhydride, the reaction was performed for 60 minutes, and the copolymerized 
polyester resin (A5) shown in table 1. was obtained. 

The propylene oxide addition product 700 weight section of bisphenol A, the maleic-anhydride 196 
weight section, and the hydroquinone 1 weight section were taught into the autoclave equipped with the 
[polymerization of polyester resin (A5)] thermometer, and the agitator, and nitrogen gas was introduced 
in the system of reaction, it maintained at the inert atmosphere, and the polyester resin (A5) which adds 
the dibutyl tin oxide of the 0.05 weight sections, is made to react at 200 degrees, and is shown in table 1. 
was obtained. 

[0027] In addition, for neopentyl glycol BPP , propylene oxide addition product (average molecular 
weight 350) Tg of bisphenol A is [ NDCin table 1. / ethylene glycol NPG ] glass transition temperature. 
1, 5-naphthalene dicarboxylic acid TPA TerephthaUc-acid IPA Isophthalic-acid SIP 5-sodium 
sulfoisophtharate FA Fumaric-acid MA Maleic acid TMA Trimellitic acid EG It is shown. 
[0028] After adding the water 680 80-degree C section after dissolving the [manufacture of polyester 
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drainage system fine dispersing element] polyester resin (Al) 300 weight section, the methyl-ethyl- 
ketone 150 weight section, and the tetrahydrofuran 140 weight section at 80 degrees C, and considering 
as the drainage system fine dispersing element of the copolymerized polyester resin of about 0, 1 
micrometers of particle diameters, until it puts into the flask for distillation and fraction temperature 
amounts to 100 degrees C, It distilled and the polyester drainage system differential granule-application 
child (Bl) of 30% of solid-content concentration by which added water and desolventization was carried 
out after cooling was obtained. (B-2) and (B3) were obtained from polyester resin (A2) and (A3) by the 
same method as the following, respectively. After adding the butanol 100 section to the polyester (A4) 
300 section and dissolving in it at 90 degrees C, it cooled to 80 degrees C. After having added the 1-N 
aqueous ammonia solution so that it might furthermore become the acid number of copolymerized 
polyester with equivalence, holding 80 degrees C and agitating for 30 minutes, the water 500 80-degree 
C section was added, and the drainage system fine dispersing element of copolymerized polyester was 
obtained. Water differential **** furthermore obtained was put into the flask for distillation, after 
distilling until it reached the fraction temperature of 100 degrees C, it cooled, and water differential 
**** of copolymerized polyester of 30% of solid-content concentration by which desolventization 
was finally carried out was obtained. The fine dispersing element (B5) was obtained from polyester resin 
(A5) by the same method as the following. Although same operation was performed using resin 
polyester (A6), a fine dispersing element was not able to be obtained. 

[0029] [- manufacture [ of a polyester particle ]: ~ a wet agglomeration method - the polyester 
drainage system fine dispersing element (B 1) 300 weight section was taught to] thermometer, the 
capacitor, and the 11. separable flask of the 4 mouths equipped with the impeller, and the temperature up 
was carried out to 80 degrees C Subsequently, churning was continued, where it added over for 60 
minutes (0.2 mol/1) and the 20 % of the weight solution 40 weight section of dimethylaminoethyl 
methacrylate is kept at 80 degrees C for 300 more minutes. The conductivity in a system descended to 
25mS(s) from about 1 mS, and elevation and pH descended even to 6.7 from 10.8. Understanding the 
added dimethylaminoethyl methacrylate an added water part to back completeness mostly, and having 
become the salt of dimethylamino ethanol and a methacrylic acid from this was checked. The copolymer 
of the particle diameter of sub MIKURONO-DA - which existed in the polyester drainage system micro 
dispersing element carried out coalesce particle growth with time, and obtained the polyester spherical 
particle (CI) shown in table 2. In addition, a mean particle diameter, a particle size distribution, and 
coefficient of variation were measured among table 2. using Coulter counter TA 2. Moreover, sphericity 
was measured by processing the scanning-electron-microscope photograph of a particle with the image 
processing system image analyzer VI [the Toyobo Co., Ltd. make]. Front Naka DAM shows 
dimethylaminoethyl methacrylate. It experimented by having changed a raw material and conditions like 
the following, and polyester particle (C2) - (C6) shown in table 2. was obtained, 
[0030] 











C 1 


C 2 


C 3 


C 4 


C 5 


C 6 


C 7 


C 8 




A 1 


A 2 


A 3 


A4 


A 5 


A 2 


A 3 


A 6 


DAMSK[Bol/n 


0. 20 


0.20 


0. 20 


0.20 


0.20 


0. 12 






WmtmD Lum] 


7.8 


3.2 


4.4 


6.5 


6.2 


1.8 


10.5 


10.7 


0.5D-2D d!«-*[%] 


98 


97 


99 


98 


99 


99 


78 


75 




8.9 


10.2 


8.6 


11.3 


9.4 


7.5 


25.4 


26.8 




0.99 


0. 98 


0.99 


0. 97 


0. 98 


0. 98 


0. 68 


0.70 
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[-- manufacture [ of a polyester particle ]: the grinding method - after carrying out coarse grinding of 
the] polyester resin (A3) with a chopper-mill - supersonic jet mill PJM200 type ~ pulverizing - 
pulverization carrying out (C7) -- it obtained The pulverization particle (C8) was similarly 

obtained from polyester resin (A6). 

[003 1] After carrying out dehydration washing of the [creation of empty capsid] polyester particle (CI) 
and re-distributing in water, it considered as the polyester particle water dispersing element which 
diluted with deionized water and adjusted solid-content concentration to 5%. It cooled by raising the 
temperature of a system to 90 degrees C, and pouring out the deionized water 2000 weight section after 
30 minutes, having taught the 1000 weight sections to the separable flask and agitating a polyester water 
dispersing element calmly. In suction ROUTO, dehydration washing was carried out, the vacuum drying 
of the obtained particle was carried out, and the hollow polyester particle (Dl) was obtained. The mean 
particle diameter of the obtained particle, a particle size distribution, coefficient of variation, sphericity, 
apparent specific gravity, and a void content are shown in table 3. It asked for the void content from the 
density difference of a particle. Polyester particle (C2) - (C7) to empty capsid (D2) - (D7) was obtained 
hke the following. When a polyester particle (C8) was used, the particle condensed in the middle of the 
temperature up, and an empty capsid was not able to be obtained. 



[0032] 
[Table 3] 





D 1 


D 2 


D 3 


D4 


D 5 


D 6 


D 7 






C 1 


C 2 


C 3 


C 4 


C 5 


C 5 


C 7 


C 8 


XT- fern's 


A 1 


A 2 


A3 


A4 


A 5 


A 2 


A 3 


A 6 


^mnm& imun 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0,0 


0.0 




90 


90 


90 


90 


90 


90 


90 


90 




13,3 


5.4 


7.5 


11.1 


10.4 


3.0 


18.5 


mm 


0.5D-2D i5 


98 


96 


98 


98 


98 


99 


76 




mm [%] 


9.2 


9.6 


L0.4 


10.5 


9.7 


8.7 


24.5 






0. 99 


1. 00 


0. 99 


0.99 


1.00 


1. 00 


0.99 






0.26 


0. 25 


0.26 


0.27 


0.26 


0.28 


0.25 




S?L^ [%] 


81.5 


82.4 


79.5 


78.4 


80.2 


81.5 


82.3 





As the water dispersing element 1000 weight section of a polyester particle (C3) which adjusted [control 
of void content] solid-content concentration to 2%, and an electrolyte. 0.58g (an equivalent for 0.01 
mol/1) of sodium chlorides was taught to the stainless steel pot of a dyeing test machine mini color 
[made in TEKUSAMU Research Institute], in suction ROUTO, dehydration washing was carried out, 
the vacuum drying of the particle which processed for 30 minutes and was obtained after water cooling 
at 90 degrees C was carried out, and the hollow polyester particle and the empty capsid (D9) shown in 
table 4. were obtained. It experimented by having changed temperature and electrolyte concentration 
like the following, and hollow polyester particle (DIO) - (D16) was obtained. That is, it was shown by 
this invention with the electrolysis room concentration of a processor, and processing temperature that 
control of a void content is possible. 
[0033] 
[Table 4] 
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D 9 


DIO 


Dll 


D12 


D13 


D14 


D15 


Die 




C 3 


C 3 


C 3 


C 3 


C 3 


C 3 


C 3 


C 3 




A3 


A3 


A3 


A3 


A3 


A3 


A3 


A3 


nmmm [moi/i] 


0.01 


0.02 


0. 05 


0.10 


0. 15 


0.0 


0.0 


0.0 


^tSMK ["C] 


90 


90 


90 


90 


90 


75 


iOO 


130 


^l^SiSD Lam] 


6.8 


5.4 


5.0 


4.8 


4.6 


4.6 


8.0 


12.6 


0. 5D-2D 


SB 


99 


99 


99 


99 


99 


99 


99 


mmn [%] 


10.5 


10.2 


9.B 


9.8 


10.0 


9.9 


9.7 


9.6 




1. 00 


0. 99 


1. 00 


0.99 


1. 00 


1.00 


1.00 


0. 99 




0.34 


0.70 


0.89 


1.05 


1.15 


1.16 


0.21 


0. 06 




75.2 


48.2 


30.4 


20.1 


10.2 


9.8 


86.7 


95.6 



As the water dispersing element 1000 weight section of a polyester particle (C3) which adjusted [low- 
specific-gravity and low dielectric constant Plastic-solid] solid-content concentration to 2%, and an 
electrolyte. The polyester empty capsid with which 1.16g (an equivalent for 0.02 mol/1) of sodium 
chlorides was taught to the stainless steel pot of a dyeing test machine mini color [made in TEKUS AMU 
Research Institute], dehydration washing of the particle which processed for 30 minutes and was 
obtained after water cooling at 90 degrees C was carried out in suction ROUTO, and water was filled by 
the hole was obtained. The water content of the dehydration cake of the obtained polyester empty capsid 
was 76%. 

[0034] The water dispersing element (Bl) obtained from polyester resin (Al) was used as a drainage 
system binder. The styrene 20 weight section which dissolved the benzoyl peroxide 1 weight section in 
this binder 100 weight section was added, and it agitated at the room temperature for 30 minutes. 
Furthermore, the dehydration cake 500 weight section obtained previously was added, after mixing to 
this, slushing into the silicone rubber type and heating to it for 120 minutes at 70 degrees C, it cooled to 
it, and the vacuum drying was carried out to it, and the Plastic solid was obtained. The apparent specific 
gravity of the obtained Plastic soUd was 0.68. When the specific inductive capacity of the Plastic solid 
obtained by the Q meter was measured, specific inductive capacity was 1.87. 
[White polyester tailcoat film] The dehydration cake 50 weight section was added and agitated in the 
above-mentioned drainage system binder 200 weight section. The obtained dispersion liquid were 
applied in the bar coating machine on polyester film, and dryness hardening was carried out. the 
obtained film - a whiteness degree ~ excelling ~ moreover, the adhesive property of a paint film ~ the 
result of a squares cross-cut Scotch tape friction test - 100/100 it was . 
[0035] 

[Effect of the Invention] As stated above, the polyester particle in this invention is a particle of the 
polyester resin which is condensed-system polymer, it has arbitrary particle diameters and arbitrary void 
contents, and are low specific gravity and a low dielectric constant, and is excellent in matching with a 
polyester system binder and a film. 



[Translation done.] 



http ://www4 . ipdl .j po . go .j p/ cgi -bin/tran_web_cgi_ej j e 6/3 0/03 



(i9)H2i=a#ti=Jt (jp) 



(12) !|^ 1^ ^ S (B 2) aDmsmciBm 

»|^/^3|Z7 - 70331 

(24) (44)4iSB ¥fiic7¥(1995) 7 ^31B 



(BDIntCl." 
HOIR 13/11 



D 7319-5E 



F I 




»«a®»l(^ 6 H) 



(21) ttJB#^ 

(22) mSB 

(65)4^M#^ 
(43)4>MB 



WH¥2- 170135 
¥^2^(1990)6^298 

*§IB5F4-62776 
3p{S4^(1992) 2 ^27B 



(71)ttilgA 999999999 

)|C]^:^fflE#7^ 2 -26-15 

azmmm mm jeb 

«]S^;*:fflEm± 5 TB 4#3 ^ 

(74)«aA ^m± vm ^ (^i«) 



(54) [fBM®««:] /jNS!iiS?g«#'C''3^i?^' 
1 

•r 1. 1 i: t {:SV HcWS-^-t J: ^ t-. A^o^ftg!lii|31 
X taM tT =5:-!. /jN^^^^&Jg^'Co ^ „ 



10 



S^r^.O, icoid^:^:^^^:?' (01) tc3ib-cv^i.. 
l^m'F (02) {i. /■>:t;l{i'«8!H£iii*%<-C, 5ie<0::»c 

iO^mSS (03) <7)m^ (0^:£«) fc(±. 
^^COtStta? (04) iBmh2:^<7)mk}^ (05) (05) 

*«is<t^.ix. mmm (os) (05 ) oPsitiSftiffi (oe) 

t=5:-^TfcO, (03) c7)^t{ifgfggi{ (o 

7) ^M^^xTi'^l.. 

a^^^^J' (01) (i, ^I^StorgMi^ (02) 5r^fflc*»o5a 
i?tTai^l.itt(Cs ##«SI5 (03) -^fi^^ilSI 
ir-;^ (08) r^llctilSL, *»o^-x (08) OfrgPtc, 



(2) 

3 

wmx'o. (04) imts^mm^n (09) t 
mm (010) ^^tt. mx'omnithmm^ (o?) 

U-H^ (la^'KBS) ^^"tttt- I.J:3(c^r-9-C 

( on ) {i . r y y m^uco-mzmftzmmm' 
as. (012) (i, ±is#i?Mvs (06) mmtm^co 

aiS^^gS (Oil) (C, 3^^^ (01) CO^^fL (09) 

(010) co^rttcJ; O^hK-mff, 
(02) (05) (05) {±. 5t^lirQl-tl.:^r6lt^ 10 

TPittSfilL. ffi^tl.tgM^ (06) (ciS^Sa^ (01 

1) (05) (05) {4^^JE-ri>^l^ 

(012) tmm^ (02) 

^^^^r3:t-.i7^ (01) iO/jN^'fbfcs??,K^liA^'g 
S^fil-idtc^rOs -g-cTj^ci^Wi, «S!l!-? (02) a^^t 
<^^«&SA.M«-rsti:tfc, ^i!cc7)tiM^ (0 

2) <^iE^e-y^S:/ht UT, ^^-^ (08) l*l^cmtf 

L*»L. ZX7*-^«i0^i!i!^ (04) {i. WSM^ 20 

( 05 ) ( 05 ) 05itt®4a to I eH*^**«v ^i^T' , » 
m (05) <7)-^§/Jn§< tT. a^S^'tl.i:. Wtt 
g}iL3S^$A^'$A,(^ffi<=5:oT, 3:t>^:5' (10) W 

i,n<mmLo^xoiz.mw&}ii^) (so) ctjs 
PiSf>:j±jijs«^si5 (Oil) m^mw-ttm. m 
^xim&im^tt/^x'^i'iz. mmM:^mzi-zb 

lisffli^^ (Oil) oa«fct?fv>7^^^Aafi?»^^> 
ixl.*^ zcomzii. mm (06) (7)*!^. 7-^/1/^^ 

t*»L. (05) COmiJ^< ««!tlS (06) <50 

^m< IX. mm m m^<-tik. mi^ 
(02) ^:r)y^izx>ont!i:<m, mm m) miit 
mmt^j:htbh^z. mm (06) 5tm<7K>'^^o 

(06) <7:>mmttmk^ (02) <50/J^-fbl::{±ISWft 

I.. 40 

trzn^mt(r>tci^iz. ^-f^miFf (02) (02) CO 
^m^m<-rht. mm (o?) A^ou-Higc^^Ba 

#(t*Wi:^-g-co-C\ mi"?- (02) (02) 5:?)* Di^ 
«[1@:^i*iiO-ffl!lt:[H]^. t^^m^cr,^ 

(tt. 2-)cr,mmm^m-^-th:it{zx'o.-mz-x 
yt-'^^mmu^miQizimmmtfc-LmtsKci- 50 



»^¥7-7 0 33 1 

4 

^^^JB^L, ^cotm^f-^mi. mMm±i}^'^ 
mti tth ^zm sr^-r i 0 iz^ i3'r>mm 

ip.Wn<7)^^C'^ ( 1 ) <r>m.=f ( 2 ) (4. 
(3) HkM^^rvxx'fi^^^xmmhm.. Wm(r) 
mm ( 7 ) ^ . ^io^s ( 7 ) tnm<^^y^^ t 

-o-CJei6i-r.?.i£J^*^'=SrV^(50T\ !fd*tfO»«4^ (02) J: 0 

^>w^MT^ mm ( 7 ) <75i^iii^:«Mi^ (2) 
mi^thztf}^x-^i. 

<nmmu{B) mmi>zm. t-^^thmm^ 

( 8 ) ( 8 ) if±.T^z^X^Xm^LX\^h<^X\ 

m^-thmm- ( 2 ) ( 2 ) cora^Picoiii^s:, ^a^*<7)=J 

^f^^':? (01) iO*<?l/2ttTt. U-h'^$r¥Ea#(tt 
h:itifiX'%. a^s^i? ( 1 ) Sr/hSjti^-oiK^JKjb-fl. 

mnioa:^^^ ^ (I) <Dmm^ ( 2 ) {4, s^-ri. 21$: 

«0^«:K(3) (3) XmfS.^hX^'^^. 

tmff- ( 2 ) (Df^^cDmmm ( 4 ) tiTff^tcJSjf Ltij 
0. ^ma? (4) ^^2ia(3fctti.&s (ot. :^[^{4 
m2mmLxmo, ) tfc{ts-:^<7)^ms (s) c^) 

i^t . miicomWlR ( 3 ) (7)TMkt=i4. 4*2r|6]# . 
(5) *JgiS§ixT. zxy^~::^^(r>m»U (6) i 
wiffet;^ ( 5 ) ( 5 ) oiatji, ( 7 ) 

#«lfP ( 4 ) iO:&«(4, ( 3 ) ( 3 ) t 

SMSP (8) fc^oTV^S, 
Mwtl.i:, fgftt^ ( 2 ) (i. ^««-C^*S4^*|6ltcti 

mzi.mi^j:tmmu (4) *ffi;tfc2^scco#tt«K 
^miR (3)5-. m^izmm<^-Lm^'kh-^xthik 

ia;^|5]±*^i*]-g-3J;-5lcL?tm^ (5a) SrigftT, 2 

-o(7M'mL ( 3 ) ^a^-ti. ztizx*). -mz\i. w 
(5a) conm^mmm ( 7 ) i: -r 2.^x7 ^r- 
i'mmm.m. mmui. mmmi.mm^mxm 

mS^{8) ^:^x.fzhcotKc^X^^l. 

msmbmemiz^i-ioizmik^ ( 2 ) ±iimm 

(02) t|ilfffi^5i«^, rVXT-fmv^T. ^20 
(C^ti^^ ( 2 ) Sr^gg ( 8 ) <DW (8a) (:& 

«) srttt. ^m^mzmm-^i-M'^m 
i 9 ) m^b. i}>-ymmzm^^tij-zmm)i: ( 5 ) 

( 5 ) ^cO*gP(::fcv>?, ( 9 ) coJI$<:01/2 
ffl(8a) ^ilii*)UtLXZ-^ifT'0>>Ztf2hcr)X'hh. 



(3) 



!fif^ij^7-7033 1 



(7) t:m!&i-^im*^^j:^^<^X\ iS!*c7)tfl4^ (02) 

( 5 ) <7)lf^ij<0.2. mi<.U*^03. ( 7 ) tfOfl:/^ 

11*50.2. «M;V ( 5 ) (?)^S*J3 ( 2 ) Sr, 

(01) OtgJtel^ (02) c7)SS^b'7f- (2.54) (Tiint L 
T, ^ffifitgP ( 6 ) |l]±*5jatgL-C5(3TOSr^-r J; ^ 
(2. ( 8 ) ^180^IS$-fr. 

gp (8) *51^^»tiM^<J:^(c, ±M^^^99 (10) t 

is]m:^-.x (10) ^zm^\i. mctix^tsi'm'Q- 
fzt i^mmizm^-rimsi^F ( 2 ) (2)0 

^fc. ^mtf^imizanh (ii) t (12) (i. m 
m±is (09) t (010) {zmi-^^^itmm. 

(13) t (14) {i-?-nm±fB (Oil) b (012) icfflS 

( 1 ) coJgflS^ ( 2 ) fi. Ia!*i7)3:t- 
^9 (01) O^tti^ (02) J: D/hS-C. ilfttS ( 7 ) ic 

fc(ts«ii«««!i!^ (2) i^^izim-Thztt^-z-^ 

tfz. mcotm^ ( 2 ) ( 8 ) ip^mizM. 
Lx\ methnmM ( a > ( s ) Ai±T(cffiHLT 

V^S(0-C. I^g-ri.^^ ( 2 ) ( 2 ) (O^PiJ. la!* 
cTDa^^?:? (01) {i^L<305<L-Ci>. 



IS20JS. ^'HHcOII-IIigllfMll. 

mAm\i. |5lt<^H^Il. 

H 5 HJi; . :? :7 C7)^S4^ tfOgMHIs 

meilti, |S|t:.<¥ffi0, 

usiati, m7iawiii-viiiisiffiiffl0, 

( 1 ) 

( 2 ) \mFF 

( 3 ) mwK 

( 4 ) mnM 

( 5 ) mm 

(5a) ^0XS15 

( 6 ) ^MSB 

20 ( 7 ) JgSSS 

( 8 ) 

(8a) 

( 9 ) ^WL 

(10) ^r-X 

(11) K-^fL 

(12) 

(13) ji*SSgl^ 

(14) mnm 




-3mm 



3 4 



[1^50] 




(5) 



CS611] 




(6) 



!»d^¥7-7 03 3 1 



[^90] 




